We studied bone lesion alterations in three patients with diffuse cutaneous leishmaniasis (DCL) by imaging exams (radiography and scintigraphy) and histopathology. Two patients had bone lesions of distal extremities of hands and feet, and one infiltrating plaques in the skin. The study was conducted at three specialized centers (Presidente Dutra Hospital/Nucleus of Tropical Pathology, UFMA-MA; Gonçalo Moniz Research Center-FIOCRUZ-BA; Laboratory of Pathology of Infectious Diseases (LIM-50), University of São Paulo, SP). Three-phase bone scintigraphy demonstrated high sensitivity and specificity for bone lesions, showing increased uptake of the radiopharmaceutical at sites of active lesions. In contrast, radiography demonstrated lytic lesions, cortical destruction and local osteopenia of the bone extremeties in two patients. Histopathological analysis showed sequestration with presence of amastigote forms of Leishmania (osteomyelitis), mononuclear cells and macrophages containing amastigote forms of Leishmania in one patient. These preliminary data indicate that imaging exams (radiography and scintigraphy) are important in the evaluation of bone lesions in diffuse cutaneous leishmaniasis and should be included in the routine histopathological diagnosis of the disease and follow-up of bone lesions.
Introduction
Diffuse cutaneous leishmaniasis (DCL) is a rare variant of cutaneous leishmaniasis (CL) and differs from the other forms of the disease by the presence of lesion polymorphism characterized by nodules, infiltrated plaques, tubercles and exulcerations that affect different segments of the body. The intradermal skin test (Montenegro reaction) is negative and the therapeutic response is weak, a fact leading to constant recurrences during the course of the disease (Silva, 1945; Convit and Lapenta, 1946; Barrientos, 1948; Rabello, 1978; Costa et al., 1992) . In Brazil, DCL is concentrated in the north and northeast regions, with the highest number of cases being reported from the State of Maranhão (Porto and Portugal, 1960; Costa et al., 1991 Costa et al., , 1992 Costa et al., , 1998 Saldanha et al., 1992) .
According to Guimarães and Silva (1957) , CL only affects cartilage, while other authors reported the involvement of bone, although the latter can be considered a rare event (Costa, 1953) . Silva (1945) reported the case of a patient with CL who presented keloid, sometimes ulcerated, lesions in the upper and lower limbs accompanied by bone deformities, a finding that led the author to propose a new clinical form of the disease (keloid form). The clinical and radiological aspects of individuals with mutilations of the fingers and toes were described in detail only years later, with the signs and symptoms of the disease being compatible with chronic osteomyelitis (Arias, 1930; Arias and Rosa, 1931; Costa, 1953; Saldanha et al., 1995) .
Some theories have tried to explain this involvement: according to Barros et al. (1952) , bone destruction is the result of inflammatory processes or of specific mucosal lesions that occur adjacent to bone tissue. Guimarães and Silva (1957) , defended a hematogenic cause and other investigators believe that bone alterations occur due to contiguity with the cutaneous lesions (Medina and Lizardo, 1960; Saldanha et al., 1995) .
In bone tissue, metabolic alterations frequently precede anatomical changes and the use of imaging methods with a high sensitivity and specificity for bone infections might permit the early diagnosis of these alterations (Schauwecker, 1992) . We describe here the use of these exams in three patients with DCL caused by Leishmania (L.) amazonensis. The aim of the present preliminary investigation was to help in the diagnosis of bone lesions that sometimes accompany the disease.
Material and methods
The study was carried out during a period of 12 months (December 1999 to January 2000) at three specialized services (Presidente Dutra University Hospital-HUPD/Nucleus of Tropical Pathology of the Federal University of Maranhão-UFMA, Gonçalo Moniz Research Center/CPQGM-FIOCRUZBahia and Laboratory of Immunopathology (LIM-50), University of São Paulo-USP).
Three patients previously diagnosed with DCL caused by L. amazonensis (Costa et al., 1998) were selected, two with disseminated nodule vegetating and infiltrating lesions associated with secondary infection and one with infiltrating plaques. The patients were hospitalized at HUPD for laboratory examination, including imaging exams, biopsies of the cutaneous and bone lesions and specialized clinical treatment. Informed consent was obtained from the patients and the study was approved by the Ethics Committee of HUPD-UFMA.
Blood flow, balance (5 min) and bone (3 h) scans were obtained by three-phase bone scintigraphy after injection of 99mTc-MDP (diphosphonate labeled with 99m-technetium) using a GE gamma camera (model STARCAM 3200i) and analyzed by a specialized team from the area of nuclear medicine who were unaware of the clinical and radiographic findings.
In the sequence, patients were then submitted to radiographic examination of the extremities in two planes (anteroposterior and profile), mainly hands and feet, with the results always being correlated with the deformities observed upon clinical examination.
In addition, biopsies were taken from cutaneous lesions, fixed in 10% formalin and stained with hematoxylin-eosin for histopathological examination. In a next step, bone biopsies were obtained from the area adjacent to the skin lesions with bone biopsy needles based on the previously analyzed radiographies and scintigraphy, thus preventing contamination of the samples as proposed by Jesus-Garcia (1987a,b) and Ghelman (1998) . When reaching the bone, fragments were collected from the affected area, and the material was stored in sterilized flasks containing 10% formalin and sent to the pathology service of HUPD and CPQGM for histopathological analysis by light microscopy.
Results
In one patient (J.S.C.), radiographic examination revealed the presence of lytic and degenerative lesions in the distal phalanges of the fingers and toes. Scintigraphy showed increased uptake of the radiopharmaceutical in the distal phalanges of the first, third, fourth and fifth finger of the left hand.
The other two patients (R. mania (osteomyelitis) were noted in one patient. The clinical, radiological, scintigraphic and histopathological data are summarized in Table 1 .
Discussion
The bone alterations observed in DCL are characterized by shortening of the phalanges, especially the distal phalanges of the hands due to bone destruction and to a reduction in articular space, leading to deformities of skeletal extremities, limiting articular movement and impairing habitual daily life activities (Silva, 1958; Saldanha et al., 1995) . Usually, no return to the normal bone aspect is observed. Almeida (apud, Guimarães and Silva, 1957) , carrying out control radiographic exams, demonstrated complete regression of all lesions, with the affected bone recovering its normal shape and structure. The author concluded that irrespective of the mechanism the parasite causes characteristic lesions in the bone tissue, which permit their distinction from other diseases such as bacterial osteomyelitis, syphilis or bone tuberculosis that are characterized by signs and symptoms of condensing chronic osteitis (Arias, 1930; Costa, 1953) .
In the present study, such lesions were not detected by this imaging method in only one patient, although the patient was in the active phase of the disease. These deformities are irreversible and evolutive, impairing the execution of basic daily life tasks.
Radiography represents a low cost method, being important for the localization, determination of the extent and presence or absence of a periosteal reaction and the type of lesion destruction (Jesus-Garcia, 1996; Schajowicz, 2000) . In the present study, this method permitted the determination of the symmetric character of the lesions on hands and feet, which were similar in the two patients. Kochs (1969) described a case of leishmaniasis ulcers affecting the medial malleolus of the ankle detected by radiography in a patient with mucocutaneous leishmaniasis. Barros et al. (1952) characterized the bone alterations found in diseases such as cutaneous leishmaniasis, establishing a radiological picture that could help with the definitive or probable diagnosis; however, various bone lesions show the classic appearance of some specific type of pathology, while many others are nonspecific (Leanne et al., 1998) . Braga et al. (1992) and Braga (2002) reported the importance of the study of tropical diseases by scintigraphic methods. No studies on bone involvement in DCL determined by bone scintigraphy are available in the literature. However, this method seems to be important for the localization and definition of the extent of the lesion and for the monitoring of disease activity. Bone scans were found to be efficient in the present study since they showed increased uptake in bone tissue, thus representing a method of choice for the determination of infection of the musculoskeletal system or in patients with osteogenic activity (Schauwecker, 1992; Brown et al., 1993; Palestro and Torres, 1997) . Although not presenting concordant bone involvement, one of the patients showed increased uptake of the drug probably due to some osteogenic activity or increased regional blood flow. In clinical practice, the use of imaging exams and the clinical understanding of the disease represent a dynamic approach to the analysis of bone lesions, since accumulation of a radiopharmaceutical is associated with specific histological alterations (McCarthy, 1997) .
The histopathological results of the cutaneous lesions of the present patients showed scarcity of lymphocytes and plasma cells, and a dense infiltrate of macrophages which mainly contained the amastigote forms of Leishmania within parasitophorous vacuoles. In addition, an atrophic epidermis and extensive degradation of the connective collagen matrix were observed, findings similar to those reported by others (Barros et al., 1952; Guimarães and Silva, 1957; Bryceson, 1969) .
In conclusion, radiographic and scintigraphic exams of bone lesions seem to play an important role in the identification, localization, follow-up and biopsy management of these lesions. The histopathological study of the lesions is essential for the elucidation of the pathogenesis of bone involvement in DCL.
We intend to continue this study with a larger number of cases and to establish an assessment protocol using imaging and histopathological methods.
